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Sym(n)/SymmetricGroup(n) : $n$ $\Leftarrow\Omega=\{1,2, \cdots,n\}$
$G$ $\Omega$ $\Leftrightarrow G$ $Sym(\Omega)$
$g\in G$ $i\in\Omega$ $g:iarrow i^{g}$
$\Leftrightarrow\Omega=\{1^{g}|g\in G\}$
$\Leftrightarrow$ $i\in\Omega$ $i=1^{g}$ $g\in G$
GAP $n$ TransitiveGroup PrimitiveGrou $p$ $(20\leq n\leq 32)$
$n$ NrTransitiveGroups(n) NrPrimitivcGroups$(n)$
$20 1117 4$$21 164 9$$22 59 4$$23 77$24 25000 5$$25 211 28$$26 96 7$$27 2392 15$$28 1854 14$$29 8 8$$30 5712 4$$31 12 12$$32 2801324 7$
Primitive $\Leftrightarrow$ 1 $G_{1}$ $G$ $G_{i}=\{g\in G|i^{g}=i\}$ :
$i$ $\subseteq G$, Stabilizer($G$, i)
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$\{\Omega_{1}, \Omega_{2}, \cdots\Omega_{d}\}$ : $G$
$\Rightarrow G\subseteq W=Sym(\Omega_{1})tSym(d)$
1 $K=\{k\in G|i^{k}\in\Omega_{1}$ for all $i\in\Omega_{1}\}$
$\Rightarrow G_{1}\subsetneq K\subsetneq G$
$\Rightarrow\{1^{k}|k\in K\}=\Omega_{1}$
orbit
$\{i^{k}|k\in K\}\subseteq\Omega$ : $\Omega$ $i$ $K$ orbit
( )
$G_{\Delta}=\{g\in G|\Delta^{g}=\Delta\}$ : $\Delta(\subseteq\Omega)$ (as set)
$G_{\underline{\Delta}}=\{g\in G|\underline{\Delta}^{g}=\underline{\Delta}\}$ : $\Delta(\subseteq\Omega)$ (pointwise)
$G_{\{1,2\}},$ $G_{1,2}=G_{2,1},$
Stabilizer$(G, [1, 2],$ OnSets) , Stabilizer( $G$, [1, 2], OnTuples)
$\Delta=\{i_{1},i_{2}, \cdots, i_{r}\}\subseteq\Omega$ $\Delta^{g}=\{i_{1}^{g},i_{2}^{g}, \cdots,i_{r}^{g}\}$
$\underline{\Delta}=(i_{1},i_{2}, \cdots,i_{r}),$ $(i_{j}\in\Omega)$ $\underline{\Delta}^{g}=(i_{1}^{g},i_{2}^{g}, \cdots,i_{r}^{g})$
$G$ $\overline{G}$
$hom:=$ActionHomomorphism $(G, [\Omega_{1}, \Omega_{2}, \cdots, \Omega_{d}],$ OnSets)
$\Rightarrow\overline{G}=$lmage$(hom)\subseteq Sym(d)1$ $\Rightarrow$ $\Delta^{g}=\Delta$
RestrictedPerm $(g, \Delta)$
$\Delta^{H}=\Delta\Leftrightarrow\Delta^{h}=\Delta$ for all $h\in H$ $H^{\Delta}$
$\Delta=\Omega_{1 }H=G_{\Delta}$
$(|\Delta|=t, |\Omega|/|\triangle|=d)\Rightarrow H^{\Delta}\subseteq Sym(t),\overline{G}\subseteq Sym(d)$
23
$G\subseteq$WreathProduct$(H^{\Delta}, G^{-})\subseteq$ WreathProduct$(Sym(t), Sym(d))$
( )
$i^{g}=j\Rightarrow G_{1}^{g}=\{g^{-1}kg|k\in G_{i}\}=G_{j}$






$G,$ $H$ : $Sym(n)$
$\Leftrightarrow G$ $H$ $Sym(n)$
$\Leftrightarrow G^{k}=H$ $k\in Sym(n)$ $arrow$ 2009
lsConjugate(Sym(n), $G,H$), RepresentativeAction(Sym(n), $G,$ $H$)
$g\in G$ $N^{g}=N$ $\Rightarrow$IsNormal $(G, N)$
$N\subseteq G\Rightarrow N$ $G$
















$\backslash$ TansitiveGroup$(ll, k)$ , $(1\leq k\leq 4)$
$11$ TansitiveGroup$(ll, k)$ , $(5\leq k\leq 8)$
3.1
G $\subseteq$WreathProduct(Sym(3), TransitiveGroup(ll, $\ell$))
$K\subseteq G$
$\overline{K}=\overline{G}=$ TransitiveGroup$(11, \ell)$ , $K_{\Omega_{1}}^{\Omega_{1}}=G_{\Omega_{1}}^{\Omega_{1}}=Sym(3)|Cyclic(3)$
$\Rightarrow G$ $Sym(3)^{11}$ $(G\subseteq Norm$alizer$(Sym(33),$ $Sym(3)^{11}))$
$\Rightarrow G$ $Eleme\mathfrak{n}taryAbelianserieS(Sym(3))’=[\mathfrak{B}, 3,1]$ NormalClosure$(G, -)$ $(2=Cydic(2),$ $2$
$3=Sym(3))$
$\Rightarrow G$ $2^{11}3^{11}/3^{11}\cong 2^{11},$ $3^{11}$
$\Rightarrow$ $G$ $2^{11}\cong 2^{11}3^{11}/3^{11}$
$\Rightarrow H\subseteq G$ $\overline{H}$ $=$TransitiveGroup(ll, $\ell$), $H_{\Omega_{1}}^{\Omega_{1}}=G_{\Omega_{1}}^{\Omega_{1}}$ , $H$ Intersection$\langle H,$ $Sym(3)^{11})$
1
$\Rightarrow$ $H$ $3^{11}$
$\Rightarrow K\subseteq H$ $K=$TransitiveGroup(ll, $\ell$), $K_{\Omega_{1}}=Sym(3)|Cydic(3)$ , Intersection$(K, Sym(3)^{11})$
1
GAP (2008 ) $hom:=NaturalHomomorphismByNormalSubgroup(G, 3^{11})$ ;
25
$\Rightarrow$ Image$(hmn, Sym(3)^{11})\cong 2^{11}$
conj : $=$List$(GeneratorOfGroup(Image(hom, G)$), $u->$
Conjugator $\ovalbox{\tt\small REJECT}\infty$morphism$(\ovalbox{\tt\small REJECT} magc(ham, Sym(3)^{11}$), $u$);
Invaria$ntSu$bgroupsEIementaryAbelianGrou $p(Image(hom,Sym(3)^{11}),cmj)$ ;
Complementclasses$(lmage(h\sigma m\backslash ,G)/inv$,Image$(h\sigma m, Sym(3)^{11})/inv)$
$\Rightarrow H\cap Sym(3)^{11}=inv3^{11}\subset 2^{11}3^{11}$
( solvable ). $|inv|=2^{6}$ or 26( $2^{11}$ ) Complementdaae $\cdots$
. $\backslash |inv|=2^{10}$ ( 1) Complementclass. $2^{11}$ $3^{11}$. $NaturalHomomorphismByN\sigma malSubgroup$ Action-
Homomorph$ism$ $G/3^{11}=$ActionHomomorphism$(G,RightCosets(G, L)$ ,OnRight)
$L=ClosureGroup(3^{11}, G\mathfrak{g}_{1})\Rightarrow G/L$ 22
$inv\subset 2^{11}3^{11}/3^{11}$ NaturalHomomorphismByNormalSubgroup$(*,inv)$
3.2
L $=$TransitiveGroup$(ll, k)$ $G$ 1
$L2$ $;=Su$bd $i$ rectProducts$(L, L);$ ($Sym(22)$ )
$L3$ $:=List(L2,u->SubdirectProducts(u, L)$ )
($Sym(33)$ )
( )
$N3$ $:=$ Lrist(Concatenation $(L3),u->N\propto malizer(Sym(33),$ $u)$ )
$arrow$ 2011
$Subdire\alpha$Producg




adhom $:=$ActionHomomorphism $(N, [\Omega_{1}, \Omega_{2},\Omega_{3}],$OnSets)
$\Rightarrow I$mage$(acth\sigma m)\subseteq Sym(3)$
$K:=Kernel(hm)\supseteq D$
$\Rightarrow No/K=Sym(3)|Cydic(3)$ $N0\subseteq N$
$h\sigma m$ $:=$NaturalHomomorphismByNormalSubgroup$(N, D)$
26
$\Rightarrow Image(h\sigma m, K)$ Image$(h\sigma m)$






$\Rightarrow G$ $\Omega^{2}=\{(i,j)|i,j\in\Omega\}$ orbit Orbits$(G, \Omega^{2}, 0$nTuples)
$Aut$(A) $=$TwoClosure$(G)$
$\Leftrightarrow$ The largest group $\subseteq Sym(n)$ which has the same orbits on $\Omega^{2}$ as $G$ has.
30 $32$ $33$ $34$
5
33 162 25 20





$20 1117 4$$21 164 9$$22 59 4$$23 77$24 25000 5$$25 211 28$$26 96 7$$27 2392 15$$28 1854 14$$29 8 8$$30 5712 4$$31 12 12$$32 2801324 7$$33 162 4$$34 102 2$
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